FK228 induces mitotic catastrophe in A549 cells by mistargeting chromosomal passenger complex localization through changing centromeric H3K9 hypoacetylation.
Previous studies have shown that histone deacetylase inhibitors (HDACis) can kill cancer cells. In addition, HDACis can induce mitotic catastrophe in cancer cells due to insufficient localization of chromosomal passenger complex (CPC) to the centromere. However, the mechanisms behind these phenomena remain unclear. In this study, we found that a HDACi, FK228, affected multiple epigenetic modification characteristics of the centromere, including enhanced acetylation of histone H3 lysine 9 (H3K9), decreased trimethylation of H3K9, and decreased phosphorylation of histone H3 serine 10 (H3S10) and centromere protein A (CENP-A). These epigenetic changes implied that H3K9 hyperacetylation inhibits the CPC recruitment, induces impaired centromere assembly and function, and eventually leads to aberrant mitosis. These data suggested that hypoacetylation of histone in the pericentromere is the most important landmark for recruiting CPC and leading to the mitotic catastrophe in HDACi-induced killing of cancer cells.